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 
  Abstract- Modern physics is trying to solve problems like 
singularity, dark energy and universe expanding by using 
sophisticated methods in particle and quantum physics. But, the 
mentioned problems should also be solved in the classical 
General Relativity Theory (GRT). As it is well known, 
Schwarzschild solution of the Einstein’s field equations is in fact 
a vacuum solution. Unfortunately, this vacuum solution 
generates appearances as singularity and dark energy with 
unknown source. Here we show that the singularity and dark 
energy with unknown source are direct consequence of the 
vacuum solution of the Einstein’s field equations. In that sense 
we employ new Relativistic Alpha Field Theory (RAFT) that 
proposes solution of the field equations without appearances of 
singularity and offers the source of dark energy. This is the 
consequence of the following predictions of RAF theory: a) no a 
singularity in a gravitational field and b) the gravitational force 
becomes positive (repulsive) if (GM/rc2) > 1, that could be the 
source of a dark energy. 
 
Kay words: Relativistic alpha field theory (RAFT), Vacuum 
solution, Singularity, Source of dark energy 
I. INTRODUCTION 
    As it is well known, vacuum solution of the Einstein’s 
field equations predicts a singularity in a gravitational field. 
This solution limits the applications of GRT 1-6 to the 
relatively weak field, as we have in our solar system. Further, 
vacuum solution cannot explain what is really source of the 
energy that expands our universe, even in the acceleration 
rate. Therefore, this energy has been called dark energy, but 
with unknown source. While the vacuum solution of 
Einstein’s field equations is proved to be correct in the 
relatively weak field in our solar system 1-6, it cannot be 
applied to the extremely strong field at the Planck’s scale. 
Here we present that the new Relativistic Alpha Field Theory 
(RAFT) 7-10, gives the solution of the full form of the 
Einstein’s field equations, excluding the cosmological 
constant (Λ=0). This solution is without singularity and can 
be applied to the extremely strong fields, including of the 
Planck’s scale. In the weak gravitational field this solution is 
reduced to the well-known vacuum solution of the Einstein’s 
field equations.  
     One of the important discovery of the RAF theory is that 
gravitational force becomes positive in the region rmin ≤ r < rc. 
Here rmin is the minimal radius in a gravitational field (rmin= 
GM/2c2) and rc is the radius where negative acceleration is 
changes into the positive one and vice versa (rc= GM/c
2). 
Therefore, gravitational radius less than rmin is not possible 
and it protects from the singularity point at the zero radius at r 
= 0. In the region (rc < r < ∞) gravitational acceleration is 
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negative as we know from our todays knowledge. Since our 
universe is expanding at the acceleration rate 27-34,38, the 
present universe radius should be in the region rmin ≤ r < rc.    
     It has been theoretically proved that the metrics of the line 
element in RAF theory is regular at the Schwarzschild radius. 
This means that no a singularity at the Schwarzschild radius 
in RAF theory. On the other side, in the vacuum solution 
there no natural limitation to the gravitational radius that it 
decrease to the singular point at zero radius. This is 
theoretical proof that the vacuum solution produces 
singularity in a gravitational field. 
     Further, it has been theoretically proved that at the 
minimal radius rmin the all field parameters in RAF theory are 
regular. This means that the metrics of RAF theory is regular 
in the region rmin ≤ r < ∞. In the case that the radius is less than 
the minimal radius, minr r , the metrics in RAF theory 
becomes imaginary. This proves the prediction of RAF theory 
that there exists a minimal radius at r = (GM/2c2) that 
prevents singularity at r = 0. It seems that the existence of the 
minimal radius tells us that the nature protect itself from the 
singularity. In the case of the vacuum solution, the minimal 
radius is in fact the singular point at zero radius. This proves 
that the singularity is the consequence of the vacuum solution 
of the field equations. 
     In order to theoretically prove that the positive 
gravitational force could be a source of a dark energy, one can 
start with the time evolution of the scale factor ( t )α . This 
requires the Einstein’s field equations together with a way of 
calculation of density, ( t ) , such as a cosmological equation 
of state. If the energy-momentum tensor, T , is similarly 
assumed to be isotropic and homogenous, then one obtains 
the well-known Friedmann equations 27-37, 38. Following 
this approach, we obtain the related equations of the universe 
motion in RAF theory. These equations show that the 
accelerating expansion of our universe could be driven by the 
positive gravitational force. This fact theoretically confirms 
that the positive (repulsive) gravitational force could be the 
source of the so called dark energy. Of course, this should be 
confirmed by the related experiments. On the other hand, 
vacuum solution of the field equations cannot provide any 
source of the expansion energy. Therefore, this energy has 
been named as dark energy. This confirms that the dark 
energy is the consequence of the vacuum solution of the field 
equations. 
   This paper is organized as follows. Energy-momentum 
tensor as function of the field parameters in gravitational field 
is derived in Sec. II. The theoretical proofs that singularity 
and dark energy with unknown source are direct consequence 
of the vacuum solution of the Einstein’s field equations are 
presented in Sec. III. Finally, the related conclusion and 
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reference list are presented in Sec. IV and Sec. V, 
respectively. 
II. ENERGY-MOMENTUM TENSOR AS FUNCTION OF FIELD 
PARAMETERS IN GRAVITATIONAL FIELD 
   In this section, it has been shown the procedure for 
automatically generation of the energy-momentum tensor as 
the function of the field parameters in gravitational field. In 
that sense, we started with the general line element ds2 in an 
alpha field, given in the first part of RAF theory 7 
   
 
2 2 2
2 2 2
x y
z
ds c dt cdt dx cdt dy
cdt dz dx dy dz .
           
      
                                                                               
           (1) 
Here  and  are field parameters and 1 . Following 
the well-known procedure 1-6, this line element can be 
transformed into the spherical polar coordinates in the 
nondiagonal form  
 2 2 2 2
2 2 2 2 2
ds c dt c dt dr dr
r d r sin d .
       
    
              (2)  
The line element (2) belongs to the well-known form of the 
Riemanns type line element 10-13 
   
   
2 2
2 0 0 1 1
00 01 11
2 2
2 3
22 33
2ds g dx g dx dx g dx
g dx g dx .
  
 
             (3) 
Here ijg are the components of the related metric tensor. 
Comparing the equations (2) and (3) we obtain the 
coordinates and components of the covariant metric tensor, 
valid for the line element (2): 
0 1 2 3
00 01 10
2 2 2
11 22 33
2
1
dx cdt, dx dr, dx d , dx d ,
( )
g , g g ,
g , g r , g r sin .
     
  
   
   
          (4)  
Starting with the line element (2) we employ, for the 
convenient, the following substitutions: 
  2, / .                                            (5) 
In that case the nondiagonal line element (2) is transformed 
into the new relation 
2 2 2 2
2 2 2 2 2
2ds c dt cdt dr dr
r d r sin d .
     
    
                             (6) 
Using the coordinate system (4), the related covariant metric 
tensor gμη of the line element (6) is presented by the matrix 
form  
2
2 2
0 0
1 0 0
0 0 0
0 0 0
g .
r
r sin

  
 
      
 
  
                  (7) 
This tensor is symmetric and has six non-zero elements as we 
expected that should be. The contravariant metric tensor gμη 
of the nondiagonal line element (6), is derived by inversion of 
the covariant one (7) 
2 2
2 2
2
2 2
1 0 0
0 0
0 0 1 0
0 0 0 1
/ ( ) / ( )
/ ( ) / ( )
g .
/ r
/ r sin

        
 
        
     
 
 
 
                                                                                         (8) 
The determinant of the tensor (7) is given by the relation 
   4 2 2det g r sin .                                       (9) 
On the other hand, the determinant of the tensor (8) has the 
form 
  
 4 2 2
1
det g .
r sin

 
    
       
 
                      (10) 
     Now we start with the second type of the Christoffel 
symbols of the metric tensors (7) and (8). These symbols can 
be calculated by employing the well-known relation 1-6 
0 1 2 3
2
, , ,
g
g g g , , , , , , , .


                   
                                                                                         (11)                              
Thus, employing (6), (7), (8) and (11), we obtain the second 
type Christoffel symbols of the spherically symmetric 
non-rotating body: 
 
 
0 0 0 0
00 01 10 11
0 0 2 1
22 33 00
1 1 1 1
01 10 11 22
1 2 2 2 2 3 3
33 12 21 33 13 31
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/ D , / D, r / D,
( r sin ) / D, , sin cos , ,
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                  
               
              
                 



 3 3 223 32 2ctg , D , , , , .
t r t r
   
                
   
  
                                                                                         (12)  
For a static field, the Christoffel symbols 
0
00 and 
1
00  are 
reduced to the simplest forms: 
   
0 1
00 002 22 2
, , , .
r r
     
        
      
   
                                                                                         (13)  
In the static field, the other Christoffel symbols in (12) are 
remaining unchanged.  
   As it is well known, the determinant of the metric tensor of 
the line element (6) should satisfy the following condition 
11-13 
 4 2 2 1det g r sin .                             (14) 
Including the normalization of the radius, r = 1, and the angle 
θ = 90° in (14) we obtain the important relations between the 
parameters ν and λ: 
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 
2 2
2
1 1
2 2
, ,
' ', '' ' '' .
      
         
                          (15) 
If we take into account the relations (15), then the Christoffel 
symbols in (12) and (13) become the functions only of the 
parameter . 
   For calculation of the related components of the 
Riemannian tensor R and Ricci tensor R  of the line 
element (6) we can employ the following relations 1-6:  
  
0 1 2 3
, ,R ,
R R R , , , , , , , , .
      
        

  
       
       
             (16)    
Applying the Christoffel symbols (12) to the relations (16) we 
obtain the related Ricci tensor for the static field of the line 
element (6), with the following components: 
 
 
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2
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11 22
2 2
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2
1
2
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2
'
R ' '' ,
r
'
R R ' '' ,
r
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R ' '' , R ' r ,
r
R ' r sin .
 
        
 
 
       
 
 
         
 
    
        (17) 
The other components of the Ricci tensor are equal to zero. 
The related Ricci scalar for the static field is determined by 
the equation: 
2
2
2
0 1 2 3
2 2
2 2
R g R , , , , , ,
' '
R ' '' .
r r r

   
    
             
           (18) 
   In order to calculate the energy-momentum tensor Tη for 
the static field, one should employ Ricci tensor (17), Ricci 
scalar (18) and the Einstein’s field equations 1-6 without a 
cosmological constant ( = 0): 
4
1 8
0 1 2 3
2
G
R g R kT , k , , , , , .
c
  

        (19) 
Here G is the Newton’s gravitational constant, c is the speed 
of the light in a vacuum and Tη is the energy-momentum 
tensor. Thus, employing of the Einstein’s field equations (19) 
we obtain the following relations for calculation of the 
components of the energy-momentum tensor Tμη: 
 
   
 
2 2
2
00 01 102 2
2
2 2
11 222
2 2 2
33 4
2 2
1
2 2
1
2 8
' '
kT , kT kT ,
r rr r
' '
kT , kT r ' '' ,
r rr
' G
kT r sin ' '' , k .
r c
      
             
   
    
               
  
        
 
    
                                                                                        (20) 
For calculation of the components of the energy-momentum 
tensor, Tμη, by the relations (20) we should know the 
parameter   and its derivations '  and ''  for the related 
static field. Parameter   is defined by (5) as the function of 
the field parameters α and α′ 
   2 2 1/ / , .                       (21) 
For calculation of the parameter   in a gravitational field we 
need to know the difference of the field parameters (α-α′), 
given by the general form in the first part of RAF theory 7 
2
1 1 3 3 2 2
0 0
2
2
U U
i .
m c m c
 
         
 
          (22) 
The second pair is given by the relation 
2
2 2 4 4 2 2
0 0
2
2
U U
i .
m c m c
 
          
         (23) 
In the previous relations U and m0 are potential energy and 
rest mass of a particle in a gravitational field, respectively. 
 
      Proposition 1. If the gravitational static field is described 
by the line element (6), then the solution of the Einstein field 
equations gives the energy momentum tensor T of that field 
in the following form 
 
   
00 01 10 11 22 33
2
2 2 2
4
1
8


     

T T ,T ,T ,T ,T ,T
GM
, , , ,r ,r sin .
Gr
         (24)   
Here G and M are the gravitational constant and the 
gravitational mass, respectively. 
     Proof of the proposition 1. In order to prove of the 
proposition 1, we should start with the general relations given 
by (1), (2) to (21). For determination of the field parameters α 
and α′ in a gravitational field one need to know the potential 
energy of the particle in that field. Thus, if a particle with rest 
mass m0 is in a gravitational field, then the potential energy of 
the particle in that field Ug is described by the well-known 
relation 1-6 
 
0
0 0 0  g g g
m GM
U m V m A .
r
=                             (25) 
Here Vg = Ag0 is the scalar potential of the gravitational static 
field, G is the gravitational constant, M is a gravitational 
mass, r is a gravitational radius and m0 is a rest mass of the 
particle that is present in a gravitational static field. For 
calculation of the difference of the field parameters (α-α′), we 
can use the general forms given by (22) and (23). Including 
the substitution U = Ug from (25) into (22) and (23) we obtain 
the difference of the field parameters (α-α′) for a particle in a 
gravitational static field: 
  
2
1 1 3 3 2 2
2
2 2 4 4 2 2
2
2
2
2
 
         
 
 
         
 
GM GM
,
r c r c
GM GM
.
r c r c
          (26) 
Applying the results from (26) to the relations in (21) we 
obtain the two solutions of the parameter   in a gravitational 
static field 
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2
2 2
2  
      
 

GM GM
.
r c r c
                                        (27) 
Including (27) to (20) we obtain the all items needed for 
calculations of the components of the energy-momentum 
tensor Tμη in a gravitational static field: 
2
2 2 2 2 2 2 2
2 2 2 2 2
2 2
2
3 2 2 2 2 3 2 2 2
2
2
2 2
2
     
             
      
   
        
    
                             
  

GM GM GM GM GM
' / ,
r c r c r c r c r c
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r c r c r c
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, ,
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'  
2
3 2 2 2
2
3
 
      
 
GM GM
'' ' ' .
r c r c
  
                                                                                         (28) 
Now, applying the relations (28) to the equations (18) and 
(20) we obtain the components of the energy-momentum 
tensor and Ricci scalar valid for the gravitational static field: 
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   
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.
r c r c
             (29) 
From the previous relations we can see that the Ricci scalar is 
equal to zero. Finally, included parameter k into the relations 
(29), we obtain the components of the energy-momentum 
tensor in the gravitational static field 
 
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        (30) 
Because the relation (30) is equal to the relation (24), the 
proof of the proposition 1 is finished. 
 
   Remarks 1. The previous relations show that the field 
parameters (26, 27) satisfy the full form of the Einstein’s field 
equations with a cosmological constant  = 0. In the case of a 
strong static gravitational field 14-17, 21, the quadratic term 
 
2
2GM / r c generates the related energy-momentum 
tensor Tη for the static field. For that case, we do not need to 
add by hand the related energy-momentum tensor Tη on the 
right side of the Einstein’s field equations. In the case of a 
weak static gravitational field, like in our solar system, we 
obtain that the quadratic term  
2
2 0GM / r c . For that 
case, the field parameters (26, 27) satisfy the Einstein’s field 
equations in a vacuum (Tη = 0,  = 0). This corresponds to 
the well-known Schwarzschild vacuum solution of the line 
element. But, as we know, the Schwarzschild vacuum 
solution generates appearances as singularity and dark energy 
with unknown source. Therefore, it is not allowed to neglect 
this quadratic term in the weak gravitational field, because in 
that case we obtain the wrong conclusions about singularity 
and source of the dark energy. Thus, RAF theory is valid in 
both weak and strong gravitational fields without singularity 
and gives the source of dark energy. 
 
 
   The second interpretation of the previous results could be 
that the quadratic term  
2
2GM / r c generates the 
cosmological parameter   as a function of a gravitational 
radius 18 for Tη = 0. It has been shown in 19 that this 
solution of   is valid for both Planck’s and cosmological 
scales. Further, the metrics of RAF theory 10 has been 
applied to the derivation of the generalized relativistic 
Hamiltonian 20 and dynamic model of nanorobot motion in 
multipotential field 22. 
III. PROOFS OF THE RAF THEORY PREDICTIONS  
         In this section we present the theoretical proofs that no 
singularity in a gravitational field and that the positive 
gravitational force could be the source of the dark energy. At 
the same time, it has been shown that vacuum solution 
generates singularity in gravitational field and gives no any 
source of the dark energy. 
   A. Proof that no a singularity at the Schwarzschild radius  
   RAF theory predicts that no a singularity at the 
Schwarzschild radius. In order to prove this prediction, we 
calculate the solution of the parameters  and  at the 
Schwarzschild radius. These parameters are given by (15) and 
(27) and are valid for the line element (6): 
2 2
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     


       (31) 
   Following the relations in (31) we can see that at the 
Schwarzschild radius, schr , parameters  and  are regular. 
Thus, we can say that the metrics of the line element in (6) is 
regular at the Schwarzschild radius. On that way, the 
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theoretical proof of the propositions A (that no a singularity at 
the Schwarzschild radius) is finished. 
     In the case of the vacuum solution the quadratic term 
 
2
2GM / r c does not exists and the relations in (31) are 
transformed into the new ones: 
2
2 2
2
2 2
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2
0
0 0
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, , ,
r c r c
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r , , ,
c
r r , , ; r , , .
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

 < < >
 (31a) 
From the relations in (31a) we can see that no natural 
limitation to decreasing of the gravitational radius to the 
singular point at zero radius. This is theoretical proof that 
vacuum solution produces singularity in a gravitational field. 
  B. Proof that there exists a minimal radius at r = (GM/2c2) 
     RAF theory also predicts that there exists a minimal radius 
at r = (GM/2c2). This radius prevents singularity at r = 0, i.e. 
the nature protects itself.  
     In order to prove this prediction, we calculate parameters 
 and  in a gravitational static field at the minimal radius:  
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  (32) 
     From (32), we can see that at the minimal radius 
parameters  and  are regular and for minr r parameter 
  becomes imaginary number im   . Thus, at the 
minimal radius metrics of the line element (6) is regular. This 
proves the prediction that there exists a minimal radius at r = 
(GM/2c2) that prevents singularity at r = 0. It seems that the 
existence of the minimal radius tells us that the nature protect 
itself from the singularity. On that way, the theoretically 
proof of the proposition B is finished. 
     In the case of the vacuum solution the relations in (32) are 
transformed into the new ones: 
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  (32a) 
From the relations (32a) we can see that the minimal radius in 
the vacuum solution is in fact the singular point at zero radius.  
     From the previous consideration, we can see that the 
metrics of the line element (6) in RAF theory is regular for a 
gravitational field in the region minr r   .  
     The situation about black holes in the region minr r    
of a gravitational field should be considered later. In that 
sense, it is very interesting to know what Hawking 
conditionally said about existence of the black holes 24: 
“There would be no event horizons and no firewalls. The 
absence of event horizons means that there are no black holes 
– in the sense of regimes from which light cannot escape to 
infinity”. The recent investigations of the nature of black 
holes are also presented in the references 25,26. 
 
C. Proof that there exists a positive gravitational force 
     For the time-invariant (or very slowly changed) alpha 
field, the gravitational force relations for the gravitational 
static field are derived in the third part of RAF theory 9: 
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     The gravitational force relations in (33), generally 
describe the interactions in the strong fields. But it can also be 
used in the weak field.  As we can see from the relations (33), 
the gravitational force becomes positive (repulsive) if the 
term 
2 1( GM / rc )  . This is the case at the extremely 
strong gravitational fields 14-17, 21. On the other hand, the 
gravitational force (33) becomes negative (attractive) in the 
case where
2 1( GM / rc ) < . This is the case in the relatively 
weak gravitational field. Thus, in our solar system, the 
term
2( GM / rc ) is too small compare to 1, and can be 
neglected. Therefore, our solar system belongs to the 
relatively weak gravitational field. For an example, on the 
surface of our Sun the calculation of the amount of this term 
is
2 62 1193 10 1( GM / rc ) .    . On the surface of our 
planet Earth the related influence of the Sun to this term 
is
2 80 989 10 1( GM / rc ) .    . Including mass and 
radius of the planet Earth in this term we obtain that the 
related gravitational influence of the planet Earth on its 
surface is
2 90 695 10 1( GM / rc ) .    . The presented 
amounts of the term
2(GM / rc ) in our solar system could 
be the answer to the question: why our experience is that 
gravitational force is only negative (attractive) force?  
     Further, if the term
2 1( GM / rc )  , then the gravitational 
force is equal to zero. This is happened at the gravitational 
radius
2
cr ( GM / c ) . This radius separates the attractive 
and repulsive forces in a gravitational field. At the minimal 
radius, 
22minr ( GM / c ) gravitational force is positive 
(repulsive) 
4
04minr
F ( m c / GM ) . We can say that the 
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nature protects itself from the singularity by producing 
positive (repulsive) gravitational force 
minr
F at minimal 
radius rmin .  
     Generally, we can see that the gravitational force is 
positive (repulsive) in the region min cr r r  , (see the 
second part of  RAF  theory 8 ). At the Schwarzschild radius 
22schr ( GM / c ) the gravitational force is negative 
(attractive)
 
4
0 8schr
F ( m c / GM )   and belongs to the 
negative (attractive) set of gravitation forces in the 
region cr r  .  
     At the Planck’s scale, one can substitute M by Planck’s 
mass Mp and r by the Planck’s length, Lp. Thus, at the 
Planck’s scale the term
2 1p p(GM / L c ) . From the 
relations in (32) we have that
22 1p pm(GM / r c ) . Thus, 
the minimal radius of the Planck’s mass is rpm = Lp/2. The last 
relation tells us that the Planck’s length is in fact minimal 
diameter of the Planck’s mass. Following the relations (33) 
we can conclude that the gravitational force of the Planck’s 
mass Mp is positive (repulsive) if the radius r of the Planck’s 
mass is in the region pm pr r L  . On the other hand, if the 
radius r is greater than the Planck’s length, pr L , then the 
gravitational force of the Planck’s mass Mp is negative 
(attractive) in the region pL r  . For the case where 
gravitational radius is equal to the Planck’s length Lp, 
2p pm pcr L r r   , the gravitational force of the Planck’s 
mass is equal to zero. Here pcr  is the radius where the 
negative acceleration (caused by the Planck’s mass) is 
changes into the positive one and vice versa.  
     As it is the well known, the related relations for the 
vacuum solution of gravitational forces have the form 1-6: 
0
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y z
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(33a) 
From the relations (33a) we can conclude that the 
gravitational forces can only be negative (attractive) forces. 
The all experiments in our solar system confirm the relations 
(33a). But, as it is presented before, our solar system belongs 
to the relatively weak gravitational field. In such a field the 
relations (33) are reduced to the vacuum solution form (33a). 
On the other hand, the vacuum solution (33a) can not be 
applied to the extremely strong gravitational fields, because it 
will give incorrect results. 
   The previous consideration theoretically confirms the 
prediction of the RAF theory: the gravitational force becomes 
positive (repulsive) if (GM/rc2) > 1 that could be the source of 
the dark energy. Of course, this should be proved by the 
related experiments. On the other hand, vacuum solution of 
the field equations tells us nothing about the source of the 
dark energy. 
D. Proof that a source of dark energy could be a positive 
gravitational force 
     In order to theoretically prove that the positive 
gravitational force could be a source of a dark energy, one can 
start with the time evolution of the scale factor ( t )α of the 
universe expansion. This requires the Einstein’s field 
equations together with a way of calculation of density, ( t ) , 
such as a cosmological equation of state. If the 
energy-momentum tensor, T , is similarly assumed to be 
isotropic and homogenous, then the Friedmann equations has 
the form 27-37, 38: 
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              (34) 
Here ( t )α is the scale factor with related time derivations α  
and α ,  is spatial curvature parameter, while   and p  are 
fluid mass density and pressure, respectively. The presented 
equations (34) are the basis of the standard big bang 
cosmological model including the current ΛCDM model. 
Following the mentioned assumption that the universe is 
isotropic and homogenous, the model (34) can be used as a 
first approximation for the evolution of the real, lumpy 
universe, because it is simple for calculation. Furthermore, 
the models which calculate the lumpiness in the universe can 
be added to this model as extensions.  
   The pair of the equations in (34) is equivalent to the 
following pair of the equations: 
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                            (35) 
The first equation in (35) has been derived from the 00 
component of the Einstein’s field equations (19) with    0. 
On the other side, the second equation in (35) is derived from 
the trace of the Einstein’s field equations (19) with    0. It 
is easy to see that the first equation in (35) can be rewritten 
into the form of the first equation in (34). The second 
equation in (35) can be obtained by substitution of the term 
 
2α/α from the first to the second equations in (34). This 
confirms that the pair of the equations in (34) is equivalent to 
the related pair of the equations in (35). Some cosmologists 
call the second equation in (35) as Friedmann acceleration 
equation and reserve the term Friedmann equation for only 
the first equation in (35). 
   Now, one can employ the time derivative of the first 
equation in (35) and combine it with the second equation in 
(35). As the result, one obtains the new pair of the equations 
that are also equivalent to the pairs of the equations in (34) 
and (35): 
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Here the spacial curvature index serving as a constant of the 
integration for the second equation in (36). The first equation 
in (36) can be derived also from thermo-dynamical 
consideration and is equivalent to the first law of 
thermodynamics, assuming that the expansion of the universe 
is an adiabatic process. This assumption has been implicitly 
included into the derivation of the Friedmann – Lemaitre – 
Robertson – Walker metric. The second equation in (36) 
states that both the energy density and the pressure cause the 
expansion rate of the universe, α , to decrease. It means that 
both the energy density and the pressure cause a deceleration 
in the expansion of the universe. This is the consequence of 
gravitation, including that pressure is playing a similar role to 
that of energy (or mass) density. This is, of course, in 
accordance with the principles of general relativity. On the 
other side, the cosmological constant, Λ, causes acceleration 
in the expansion of the universe. 
   Further, one can introduce the density parameter,  , as the 
ratio of the actual (or observed) density,  , to the critical 
density, c , of the Friedmann universe. This ratio determines 
the overall geometry of the universe. It is well known that in 
the earlier models, which did not include a cosmological 
constant term, the critical density was regarded also as the 
watershed between an expanding and a contracting Universe. 
Recently, the critical density is estimated to be approximately 
five atoms (of monatomic hydrogen) per cubic meter, 
whereas the average density of ordinary matter in the 
Universe is believed to be 0.2 atoms per cubic meter 37. 
Meanwhile, a much greater density comes from the 
unidentified dark matter. From the General Relativity, we 
know that both ordinary and dark matter contribute in favor of 
contracting of the universe. But, the largest part of density 
comes from the so-called dark energy that accounts for the 
cosmological constant term. Although the total density of the 
universe is equal to the critical density (exactly, up to 
measurement error), the dark energy does not lead to 
contraction of the universe. In fact, the dark energy 
contributes in favor of expanding of the universe.    
   Recently, the spatial geometry of the universe has been 
measured by the WMAP spacecraft. The result of that 
measuring showed that the spatial geometry of the universe is 
nearly flat. Following this result, one can conclude that the 
universe can be well approximated by a model without the 
spatial curvature parameter  (i.e.  = 0). Meanwhile, this 
does not necessarily imply that the universe is infinite. It is 
because our measuring is related to the observation part of the 
universe that is limited, but the universe is much larger than 
the part we can see. 
   Further we show a new approach to the description of the 
universe motion. This approach is based on the new 
Relativistic Alpha Field (RAF) theory 7,8,9.   It has been 
shown that the general nondiagonal form of the line element, 
ds2, of RAF theory, in the spherical polar coordinates, can be 
described by the equation 7: 
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                                                                                         (37) 
Here, c is the speed of the light in a vacuum, r is a radius 
vector, θ is an angle between radius vector r and z-axis, and  
is an angle between projection of a radius vector r on (x-y) 
plane and x-axis. Parameter k =  1 (see 7). The general 
solutions of that line element are presented by the relations: 
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                                                                                        (38) 
Here RAFT means RAF theory, GM/c2 is the Newton’s 
constant of integration, G is a gravitational constant, M is a 
total gravitational mass, r is a gravitational radius, Λ is a 
cosmological constant and c is the speed of the light in a 
vacuum. In RAF theory, it is assumed that the cosmological 
constant  = 0 and the energy momentum tensor T  0. If 
displacement four-vector dX is defined in frame K by the 
expression: 
    0 1 2 3idX K cdt,dr,d ,d dx , i , , , ,           (39)  
then the related covariant metric tensor of the line element 
(37) has the form 7,8,9: 
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Here the non-null components of the metric tensor gμ  are 
given by the relations: 
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The related determinant of the metric tensor (40) has the 
forms: 
 
 
4 2 2
2 2
1
2
1 1
det g r sin , r , ,
det g , .



            
            
   (42) 
 Please Enter Title Name of Your Paper 
                                                                                              54                                                                                            
www.ijntr.org 
In the previous relation we use the normalization for r = 1,      
=  / 2, and the well-known condition for the metric tensor of 
the line element det(gμη) = -1. As the result, we obtain the 
simple relation between field parameters ν and λ. 
     If the line element in an alpha field is defined by the 
relations (37) to (42) then the dynamic model of the Universe 
motion for  = const. is given by the equations 38: 
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            (43) 
Comparing the first equation in (43) with the first Friedmann 
equation in (34), and the second equation in (43) with the 
second Friedmann equation in (35), one can conclude that 
both equations in (43) have the same forms as the Friedmann 
equations if we include the substitutions r =α , r = α  and 
r = α . Thus, if the equations (43) describe the universe 
motion, then the radial coordinate r (t) has the roll of the 
scale factor α (t).  
The second equation in (43) states that both the energy 
density and the pressure cause a deceleration in the expansion 
of the universe. This is the consequence of gravitation, 
including that pressure is playing a similar role to that of 
energy (or mass) density. This is, of course, in accordance 
with the principles of general relativity. On the other side, the 
cosmological constant, Λ, causes acceleration in the 
expansion of the universe. In that case the cosmological 
constant, Λ, plays the role of the dark energy. 
    If the line element in an alpha field is defined by the 
relations (37) to (42) then the dynamic model of the Universe 
motion in RAF theory is given by the equations 38: 
2 2 2
2 2
2
2 2
8 2
1
3 3
4 3 4
1
3 3
r c G G r
RAFT ,
r r c
G p G r
.
c c
    
           
    
         



r
r
    (44) 
Comparing the first equation in (44) with the first Friedmann 
equation in (34), one can conclude that both equations have 
the same forms of the two parts of the left side and the first 
part of the right side if the substitutions r =α and r = α  are 
valid.  
Comparing the second equation in (44) with the second 
Friedmann equation in (35), one can conclude that both 
equations have the same forms of the left side and of the first 
part of the right side if the substitutions r =α  and r= α are 
valid. Thus, if the equations (44) describe the universe 
motion, then the radial coordinate r (t) has the roll of the 
scale factor α (t). The first part of the right side of the second 
equation in (44) states that both the energy density and the 
pressure cause a deceleration in the expansion of the 
universe. This is the consequence of gravitation, including 
that pressure is playing a similar role to that of energy (or 
mass) density. This is, of course, in accordance with the 
principles of general relativity. On the other hand, the second 
part of the right side of the second equation in (44) causes 
acceleration in the expansion of the universe. This is the 
consequence of the positive (repulsive) gravitation force 
presented by RAF theory in 7,8,9.  
     This fact theoretically confirms that the positive 
(repulsive) gravitational force could be the source of the so 
called dark energy. Of course, this should be confirmed by the 
related experiments. 
IV. CONCLUSION 
     In this paper, we show that the new Relativistic Alpha 
Field Theory (RAFT) proposes solution of the field equations 
without appearance of singularity and offers the source of 
dark energy. On that way RAF theory extends the application 
of GRT to the extremely strong fields at the Planck’s scale. 
This conclusion is based on the theoretically proofs that: a) no 
a singularity at the Schwarzschild radius, b) there exists a 
minimal radius at r = (GM/2c2) that prevents singularity at r = 
0, i.e. the nature protects itself and d) a positive (repulsive) 
gravitational force could be the source of dark energy.  On 
that way, we theoretically proved that the singularity and dark 
energy are consequences of the vacuum solution of Einstein’s 
field equations.  
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